Acute and short term effects of ethanol on the metabolism of glutamic acid and GABA in rat brain.
Although alcoholic intoxication is attributed to its pharmacological effects on the cell membranes in brain, the rapid metabolic utilisation of the same alters the metabolism of brain affecting the metabolism of glutamate and GABA which have varied metabolic roles besides serving a major proportion of synaptic activity. A study on the effects of ethanol, both acute and short-term, on glutamate (glu) and GABA metabolism in various regions of rat brain was carried out. Increased activities of glutamic acid decarboxylase (GAD) and aspartic acid aminotransferase (AST) in all brain regions, but decreased activity of glutamic acid dehydrogenase (GDH) in cerebral cortex (CC) and cerebellum (CB) following ethanol administration in brain was observed. Differential effects of ethanol were also obtained on the contents of glu and aspartate (asp), which were increased in CC, CB, and brain stem (BS) regions, as opposed to GABA content, which, although found to increase in acute toxicity, showed a decrease in all of the above brain regions in short-term toxicity. It is concluded that the above changes in glu, asp and GABA represent the consequences of metabolic utilization of alcohol in the brain, probably more a state of cerebral excitation than depression, and the changes may be a compensatory phenomenon.